The isolation and structure elucidation of acyclic diterpene glycosides designated as capsianosides II, IX-X, XIII, and XV-XVI from the fruits of paprika Capsicum annuum L. var. grossum
19), and 1.78 (3H, s, H 3 -16). The position of olefinic methylene was determined by HMBC. 
linked to the C-17 of the aglycone; the signal at d H 4.81 (1H, s) and the signal at d C 79.5 (Glc II C-4) indicating the Rha I H-1 to bound to the Glc II C-4; the signal at d H 4.71 (1H, s) and the signal at d C 67.1 (Glc II C-6) showing the Rha II H-1 to be linked to the Glc II C-6. From this evidence, 1 was characterized as shown in Fig. 1 C-NMR data of 3 with those of capsianoside II 2) suggested the presence of a 6E,10E,14Z,17-hydroxygeranyllinalool moiety along with an oligosaccharide chain and clearly indicated structural similarity between the two compounds. The major difference in compound 3 with respect to capsianoside II 2) was a lack of signals due to the diglucosyl residue linked to the C-3 position and that compound 3 exhibited one additional hydroxymethyl group. 2) The location of the hydroxymethyl group at C-19 was derived from the HMBC spectrum, which showed correlations between H 2 -19 (d H 4.09) and C-6 (d C 129.2), C-7 (d C 138.1), and C-8 (d C 36.0) and was also supported by hydroxylation shifts observed in the 13 C-NMR spectrum for C-6, C-7, and C-8 with respect to the same carbon signals in capsianoside II.
2) The 13 C-NMR spectrum of 3 exhibited changes in the chemical shifts assignable to C-2, C-3, and C-20 in the aglycone part of ϩ2.0, Ϫ8.2, and ϩ4.3 ppm, respectively, by comparison with those of capsianoside II.
2) Thus, this showed detachment of the diglucosyl residue connected at C-3 of aglycone. The location of the sugar units and interglycosidic linkages were Fig. 3 .
Discussion
A series of capsianosides obtained from Capsicum plants are chemically very interesting in respects to rare naturally occurring compound. In this time, from the aerial parts of paprika and pimiento, five acyclic diterpene glycosides have been isolated. Among which three ones were new compounds. Their chemical structures have been characterized, however, the respective configurations at C-10 and C-13 in compound 1 and 2 could not be decided owing to scarcely amount available. But we have now engaged with Capsicum chinense, so when we have much abundant amount of the relating compound, we will solve the above remaining problems. Since the configuration at C-3 was previously determined after isolation of the aglycone part by enzymatic hydrolysis, the configurations at C-3 of compounds 1-3 have been regarded as identical with those of previously isolated compounds.
As listed in Table 1 , restricting to paprika and pimiento, four dimeric acyclic diterpene glycosides were obtained from the fruits of pimiento, meanwhile, from the aerial parts, they were not obtained.
Experimental
The optical rotations were measured with a JASCO DIP-1000 (lϭ0.5) automatic digital polarimeter. The 1 H-and 13 C-NMR spectra were measured with JEOL-a-500 NMR spectrometers, and the chemical shifts are given on a d (ppm) scale with tetramethylsilane as the internal standard. The HR-FAB-MS spectra were measured with a JEOL JMS-DX303HF spectrometer and taken in a glycerol matrix containing NaI. TLC was performed on silica gel plates (Kieselgel 60 F 254 , Merck) and RP C 18 silica gel plates (Merck). The spots on TLC were visualized by UV light (254/366 nm) and sprayed with 10% H 2 SO 4 , followed by heating. Column chromatography was carried out on a Diaion HP-20 (Mitsubishi Chemical Ind.), ODS (Wako Pure Chemical Industries, Ltd., Fuji Silysia Chemical, Ltd., Japan), and silica gel 60 (spherical, 40-100 mm, and 230-400 mesh ASTM, Kanto Chemical Co., Inc.).
Plant Material The aerial parts of paprika Capsicum annuum L. var. grossum BAILEY and pimiento Capsicum annuum L. var. grossum were harvested at Nagao Farm, Kumamoto Prefecture, Japan.
Extraction and Isolation The aerial parts of paprika (1.55 kg) were extracted successively with 100% MeOH (three times). After evaporation of MeOH in vacuo, the residue (75.54 g) was partitioned between n-hexane and an aqueous fraction. The aqueous fraction was eluted from Diaion HP-20 using H 2 O and MeOH (100%). The fraction (8.63 g) eluted with MeOH was divided into two parts: one part (3.08 g) was subjected to ODS (Wako) column chromatography (eluted with 50-70% MeOH), and the remainder (5.55 g) was subjected to MCI column chromatography (eluted with 40-100% MeOH). 
